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joints (total: 16 joints) were scored. Statistics: Intra-class corre-
lation coefﬁcient with 95% conﬁdence interval (CI) for both inter-
and intra-observer precision; Bland-Altman graphical method for
the intra-observer precision.
Results: Inter-observer reproducibility was moderate (table), but
improved at 2nd reading. Intra-observer was good for most readers
but highly variable according to the reader (very good for 3 readers,
fair for 6 and bad for 1). The less reproducible joints groups
were MCPs, then thumb base joints. Surprisingly osteophytes
accounted for slightly less weight than JSN (42% vs 58%).
Table 1. Inter- and Intra-observer reproducibility of KL grading in HOA
ICC 95% CI
Inter-observer reproducibility 1st reading
Total Ost score (0-64) 0.55 0.36-0.72
Total JSN score (0-64) 0.57 0.38-0.74
Total Kellgren-Lawrence score (0-64) 0.50 0.26-0.69
Inter 2nd reading:
Total Kellgren-Lawrence score (0-64) 0.60 0.36-0.77
Intra-observer reproducibility
Reader 1 0.91 0.72-0.96
Reader 2 0.74 0.47-0.89
Reader 3 0.89 0.68-0.96
Reader 4 0.98 0.93-0.99
Reader 5 0.85 0.44-0.96
Reader 6 0.74 0.45-0.90
Reader 7 0.85 0.70-0.93
Reader 8 0.83 0.67-0.92
Reader 9 0.84 0.59-0.95
Reader 10 0.39 0.15-0.64
Conclusions: Whereas intra-observer precision is high for most
readers, inter-reproducibility of KL radiological grading in HOA is
poor. A KL scoring aid system should be designed in order to
improve the inter-reproducibility.
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Purpose: Ultrasound has become a common tool in rheumatology,
largely because it is safer, faster, more cost effective and less
anxiety-producing than other types of imaging including MRI.
While utilized more frequently in the inﬂammatory arthritides and
soft tissue syndromes, many have raised its potential role as a
research biomarker and a clinical tool in osteoarthritis (OA). While
sonographers are still developing a standardized scoring system, a
key component is gray scale imaging to evaluate both osteophytes
and wear of the femoral articular cartilage. Our hypothesis is that
an initial clinic or bedside ultrasound screen of a patient with knee
pain can quickly estimate the presence and degree of knee OA
that would otherwise be determined by plain radiography.
Methods: We performed sonography on 29 randomly-selected
OA patients (ages 43-79, BMI 22-35) and 4 healthy controls
(ages 37-48) from our department’s NIH-funded study cohort of
knee OA. All of the patients had qualiﬁed for study entry with
chronic knee pain by ACR criteria and a Kellergen-Lawrence (KL)
radiography score of at least 1; the healthy controls’ radiographs
showed a KL score of zero. The knee ultrasounds were performed
within 6 months after the qualifying xray, speciﬁcally using gray-
scale imaging to view defects of the femoral articular cartilage
(transverse suprapatellar view), as well as osteophytes (longitunal
views at the medial and lateral femoral-tibial joints). We blindly
evaluated each patient’s images without knowing the name or KL
score; the articular cartilage wear was graded from 0 to 4, and the
osteophytes were evaluated on the same scale, with an average
of these two scores providing an end ultrasound score between 0
and 4. We grouped these ultrasound data and calculated average
ultrasound scores for each subcohort of patients by KL grade.
Results: We found a consistently increasing average ultrasound
score for each KL-based group. The average ultrasound score for
healthy controls with a KL score of zero (n=4) was 0.25 (on a
scale of 0 to 4). The group with a KL score of 1 (n=3) averaged
an ultrasound score of 1.6. Of the patients with a KL score of
2 (n=12), the average ultrasound score was 2.21. Those with a
KL score of 3 (n=11) averaged 2.36, and the group with a KL of
4 (n=2) averaged 3.0. Overall, the correlation coefﬁcient between
the KL scores and our ultrasound scores was R=0.7229, and
R2=0.5227 (Figure 1). We did not ﬁnd any signiﬁcant trend of the
ultrasound scores in the 28 patients by age or body mass index.
Incidentally, we found two patients with extensive synovitis, and
two with chondrocalcinosis in the articular cartilage, both of which
have been reported in the literature.
Figure 1. Correlation of KL and Ultrasound Scores (note more than one patients
for some data points).
Conclusions: This pilot cohort suggests that ultrasound gray
scale scoring of the femoral articular cartilage and femoral-tibial
osteophytes provides an accurate estimate of radiographic KL
scores. If performed at the clinic or bedside on a patient with knee
pain before obtaining xrays, ultrasound could provide physicians
with helpful information in diagnosing or excluding OA.
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Purpose: The purpose of this study is to compare and assess
the different MR imaging sequences available for T2 mapping on
a 1.5T magnet for use within a clinical trial.
Methods: A study was carried out using a phantom containing
70 vials with varying concentrations of copper sulfate to provide
a wide variety T2 decay times. Eight spin echo sequences were
obtained with varying echo times (TR=1500, TE=10, 20, 30, 40, 50,
60, 80, 100ms, FOV=38cm, matrix=256x256, thickness=3.5mm)
and the T2 values within each vial was calculated. These values
were taken to be the ground truth values. This technique would
be impractical in a clinical trial as each series took over six
minutes to collect. Due to hardware and software limitations of
many imaging systems, it is often impossible to obtain more
than four spin echoes in a multi-echo spin-echo sequence. In
addition, many hardware and software combinations are not able
